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(54) OPTOELECTRONIC DEVICE AND PROJECTION-TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display an image having high quality by enhancing light 
resistance, in an optoelectronic device of a liquid crystal device or the like. 
SOLUTION: The optoelectronic device is provided with a pixel electrode (9a), a TFT 
(30) connected thereto, an upper side light-shielding layers (300, 6a) covering at least 
the channel region of the TFT from the upper side, and a lower side light-shielding 
layer (11a) covering at least the channel region of the TFT from the lower side on a 
TFT array substrate (10). The substrate has a projecting part (401) in the region 
opposed to the channel region, and the lower side light-shielding layer is formed on 
the projecting part. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor connected to the pixel electrode and this pixel electrode on the 
substrate, Even if it is arranged at this thin film transistor bottom and there are few said thin film 
transistors, a channel field A top to a wrap top light-shielding film, It is arranged at said thin film 
transistor bottom, and even if there are few said thin film transistors, it has the wrap bottom light- 
shielding film for said channel field from the bottom. Said substrate It is the electro-optic device which 
has heights to the field which counters said channel field, and is characterized by forming said bottom 
light-shielding film on these heights. 

[Claim 2] Said bottom light-shielding film is an electro-optic device according to claim 1 characterized 
by being formed on the top face of said heights, and a side face at least. 

[Claim 3] Said heights are electro-optic devices according to claim 1 or 2 characterized by being formed 
in the shape of an island for said every channel field. 

[Claim 4] Said heights are electro-optic devices according to claim 3 characterized by seeing 
superficially and being located in the intersection in a grid-like non-pixel opening field. 
[Claim 5] Said heights are electro-optic devices according to claim 1 or 2 characterized by being formed 
in the shape of a stripe. 

[Claim 6] Said heights are electro-optic devices given in any 1 term of claims 1-5 characterized by 
being formed also in the field which counters the field contiguous to said channel field in the semi- 
conductor layer of said thin film transistor in addition to said channel field. 

[Claim 7] Said heights are electro-optic devices given in any 1 term of claims 1-6 characterized by 
coming to etch the field except said heights on said substrate. 

[Claim 8] Said heights are electro-optic devices given in any 1 term of claims 1-6 characterized by 
consisting of a member for heights formation formed on said substrate. 

[Claim 9] Said bottom light-shielding film is an electro-optic device given in any 1 term of claims 1-8 
characterized by consisting of film containing a refractory metal. 

[Claim 10] It is an electro-optic device given in any 1 term of claims 1-9 which said substrate is 
trenched along the grid-like non-pixel opening field, and are characterized by it becoming impossible to 
heap up said heights by said Mizouchi. 

[Claim 1 1] It is an electro-optic device given in any 1 term of claims 1-9 which it has further wiring 
connected to said thin film transistor on said substrate, and the field which counters said wiring at said 
substrate is trenched, and are characterized by it becoming impossible to heap up said heights by said 
Mizouchi. 

[Claim 12] Said heights are electro-optic devices given in any 1 term of claims 1-11 characterized by 
attaching the taper to a side face. 

[Claim 13] Said taper is an electro-optic device according to claim 12 characterized by being attached 
so that said side face may become an abbreviation perpendicular to the line which connected the edge 
and said side face of said top light-shielding film which counters said side face. 

[Claim 14] Said top light-shielding film is an electro-optic device given in any 1 term of claims 1-13 
characterized by including the part which inclines so that said channel field may be covered in the shape 
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of a hat according to climax of said heights. 

[Claim 15] the opposite substrate by which opposite arrangement was carried out through electrooptic 
material to said substrate — further — having — **** — said top light-shielding film — replacing with 
— or — in addition, an electro-optic device given in any 1 term of claims 1-14 characterized by having 
a light-shielding film besides a wrap for said channel field from the upper part at least on said opposite 
substrate. 

[Claim 16] Said top light-shielding film is an electro-optic device given in any 1 term of claims 1-15 
characterized by consisting of a capacity line or a capacity electrode partially at least. 
[Claim 17] The side which counters said channel field in said top light-shielding film is an electro-optic 
device given in any 1 term of claims 1-16 characterized by consisting of a light absorption layer. 
[Claim 1 8] The projection mold display characterized by having the incident light study system which 
projects as an image the light by which outgoing radiation is carried out to the light source which carries 
out incidence of the light from said electro-optic device on an electro-optic device and this electro- 
optic device given in any 1 term of claims 1-17. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and a projection mold indicating equipment, and belongs to the technical 
field of the projection mold indicating equipment equipped with the electro-optic device and such an 
electro-optic device of the format especially equipped with the thin film transistor for pixel switching 
(TFT is called suitably below Thin Film Transistor:) into the laminated structure on a substrate. 
[0002] 

[Background of the Invention] In the electro-optic device of a TFT active-matrix drive format, if 
incident light is irradiated by the channel field of TFT for pixel switching established in each pixel, optical 
leakage current will occur in excitation by light, and the property of TFT will change. It becomes 
important to shade the incident light to the channel field and its boundary region of TFT especially, in 
the case of the electro-optic device for the light valves of a projector, since the reinforcement of 
incident light is high. 

[0003] then, the light-shielding film which specifies the opening field of each pixel conventionally 
established in the opposite substrate — or it is constituted so that the starting channel field and its 
boundary region may be shaded with the data line which consists of metal membranes, such as 
aluminum (aluminum), while passing through a TFT top. Furthermore, the light-shielding film which 
consists of a refractory metal may be prepared also in the location (namely, under TFT) which counters 
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on a TFT array substrate at TFT for pixel switching. Thus, if a light-shielding film is prepared also in the 
TFT bottom, when the rear-face reflected light from a TFT array substrate side and two or more 
electro-optic devices are combined through prism etc. and it constitutes one optical system, it can 
prevent that return light, such as incident light which runs through prism etc., carries out incidence to 
TFT of the electro-optic device concerned from other electro-optic devices. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the various protection-from-light 
techniques mentioned above, there are the following troubles. 

[0005] That is, according to the technique which forms a light-shielding film on an opposite substrate 
and a TFT array substrate first, the protection from light to the light which looked at in three dimension, 
for example, has estranged considerably through a liquid crystal layer, an electrode, an interlayer 
insulation film, etc., and carries out incidence aslant to between both is not enough between a light- 
shielding film and a channel field. In the small electro-optic device used especially as a light valve of a 
projector, incident light is the flux of light which extracted the light from the light source with the lens, 
and since it contains so that the component which carries out incidence aslant cannot be disregarded (it 
is the component which inclined about 15 degrees from 10 degrees from a direction perpendicular to a 
substrate about 10%), that the protection from light to the incident light of such slant is not enough 
poses a practice top problem. 

[0006] In addition, after the light which invaded in the electro-optic device from the field without a light- 
shielding film is reflected by the inside of the side which faces the top face of a light-shielding film and 
the channel field of the data line which were formed in the top face of a substrate, or the top face of a 
substrate, finally the multiple echo light in which the reflected light or this starting was further reflected 
by the top face of a substrate or the inside of a light-shielding film or the data line may arrive at the 
channel field of TFT. 

[0007] It takes for attaining highly-minute-izing of an electro-optic device, or detailed-ization of a pixel 
pitch in order to meet a general request called high-definition-izing of a display image in recent years 
especially. Furthermore, that a bright image should be displayed, it takes for raising the optical 
reinforcement of incident light, and according to the various conventional protection-from-light 
techniques mentioned above, it becomes more difficult to give sufficient protection from light, and there 
is a trouble that a flicker etc. will arise and the grace of a display image will fall by change of the 
transistor characteristics of TFT. 

[0008] In addition, in order to raise such lightfastness, it is thought that what is necessary is just to 
extend the formation field of a light-shielding film, but in having extended the formation field of a light- 
shielding film, the trouble that it becomes difficult fundamentally to raise the numerical aperture of each 
pixel arises in order to raise the brightness of a display image. Furthermore, in having extended the 
formation field of a light-shielding film recklessly, when taking the example by the internal reflection 
resulting from slanting light and multiple echo light occurring by existence of the light-shielding film of a 
TFT top which consists of a lower light-shielding film, the lower data line, etc. of TFT, there is also a 
trouble with difficult solution of causing increase of such an internal reflection light or multiple echo light. 
[0009] This invention is made in view of an above-mentioned trouble, and it excels in lightfastness, and 
let it be a technical problem to offer the projection mold display equipped with the high-definition bright 
electro-optic device in which image display is possible and such a bright high-definition electro-optic 
device. 
[0010] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, on a substrate A pixel electrode, Even if it is arranged at this thin 
film transistor [ which was connected to this pixel electrode ], and thin film transistor bottom and there 
are few said thin film transistors, a channel field A top to a wrap top light-shielding film, It is arranged at 
said thin film transistor bottom, and has heights at least to the field of said thin film transistor to which 
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it has the wrap bottom light-shielding film from the bottom, and said substrate counters said channel 
field in said channel field, and said bottom light-shielding film is formed on these heights. 
[001 1] According to the electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And a top light-shielding film can fully raise protection from light of as 
opposed to [ since the channel field at least is covered with the top light-shielding film from the 
bottom ] the incident light from a direction perpendicular to a substrate of a thin film transistor. 
Furthermore, a bottom light-shielding film can fully raise the protection from light to return light, such as 
light which outgoing radiation is carried out from other electro-optic devices in the projector of the 
double plate type of a thin film transistor which used the rear-face reflected light of a substrate, and 
two or more electro-optic devices as a light valve since the channel field at least is covered with the 
bottom light-shielding film from the bottom, and runs through synthetic optical system. Incident light 
contains the component (slanting light is called hereafter) which carries out incidence from across to a 
substrate, this slanting light is reflected on the near front face facing the top face of the bottom light- 
shielding film formed on the substrate, i.e., a thin film transistor, and a slanting internal reflection light is 
generated in the electro-optic device concerned here. Furthermore, the internal reflection light of such 
slant is reflected by other interfaces in the electro-optic device concerned, and a slanting multiple echo 
light is generated. 

[0012] Especially, if the internal reflection light and multiple echo light which originated in such a slanting 
light temporarily since it was far powerful arrive at the channel field of a thin film transistor compared 
with return light, optical leakage current will occur and, as for incident light, the property of a thin film 
transistor will change. And generating of such optical leakage current becomes more remarkable, as 
incident light reinforcement is strengthened, in order to make a display image bright. 
[0013] In the electro-optic device of this invention, however, a substrate It has heights to the field 
which counters a channel field. A bottom light-shielding film Since it is formed on these heights, in case 
the internal reflection light and multiple echo light like **** are generated (i.e., when reflected on the 
top face of the bottom light-shielding film formed on the substrate), compared with the case where the 
top face of a substrate is flat, the inclination which the reflected light diffuses in the surroundings of a 
channel field or the side becomes strong. For this reason, the component in internal reflection light or 
multiple echo light which finally arrives at a channel field can be reduced. Consequently, the protection- 
from-light engine performance not only to the protection-from-light engine performance but the slanting 
light to the incident light and return light of a direction perpendicular to a substrate can be raised, and a 
display of a high-definition image is attained by the thin film transistor which finally has good transistor 
characteristics, and it becomes advantageous in case a bright image is especially displayed using the 
incident light of optical high reinforcement. 

[0014] In one mode of the electro-optic device of this invention, said bottom light-shielding film is 
formed on the top face of said heights, and the side face at least. 

[0015] According to this mode, the component in internal reflection light or multiple echo light which 
finally arrives at a channel field can be reduced by the bottom light-shielding film formed in the top face 
and side face of heights. 

[0016] In addition, a bottom light-shielding film may be formed even in the perimeter through a side face 
from the top face of heights. Since the inclination diffused outside by making heights into a center with 
the internal reflection light and multiple echo light like **** increases in any case, the component which 
finally arrives at a channel field can be reduced. 

[0017] In other modes of the electro-optic device of this invention, said heights are formed in the shape 
of an island for said every channel field. 

[0018] Since the internal reflection light and multiple echo light resulting from the slanting light from a 
four way type or this are diffused on all sides centering on a channel field by the bottom light-shielding 
film formed on the heights formed in the shape of an island for every channel field according to this 
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mode, the component in the starting internal reflection light and multiple echo light which finally arrives 
at a channel field can be reduced. 

[0019] Said heights may consist of this mode so that it may see superficially and may be located in the 
intersection in a grid-like non-pixel opening field. 

[0020] Thus, if constituted, the level difference originated and produced at a heights list in the substrate 
side of a pixel electrode in the existence of other wiring, an electrode, etc. by which laminating formation 
is carried out on it will be located in the intersection in a non-pixel opening field. A "pixel opening field" 
points out the field which the light which contributes to a display in each pixel in the image display field 
where it comes to arrange two or more pixel electrodes actually penetrates or reflects here. On the 
other hand, a "non-pixel opening field" points out the field which the light which contributes to a display 
in each pixel in an image display field does not actually penetrate or reflect, and various components, 
such as wiring of the data line, the scanning line, a capacity line, etc., and a capacity electrode, a thin 
film transistor, a junction layer, an electrode, wiring, etc. are arranged in an image display field using this 
field. Therefore, even if the level difference resulting from heights etc. is large, electrooptic material, 
such as poor orientation of the liquid crystal produced with this level difference, can remove the field 
from which a malfunction is started from a pixel opening field, and can be prevented from causing a poor 
display. [0021] Or in other modes of the electro-optic device of this invention, said heights are formed 
in the shape of a stripe. 

[0022] According to this mode, the component in the internal reflection light and multiple echo light 
which start the internal reflection light and multiple echo light which originate in the slanting light from a 
direction or this which crosses that longitudinal direction by the bottom light-shielding film formed on 
the heights formed in the shape of a stripe since a channel field is diffused as a core which finally 
arrives at a channel field can be reduced. 

[0023] Decreasing also becomes possible by strengthening the vertical electric field in the field which 
produces this horizontal electric field by heaping up the edge of a pixel electrode for the bad influence 
of the horizontal electric field produced in the pixel inter-electrode which adjoins in the direction at 
which the scanning line is crossed each other along with the scanning line by stripe-like heights when 
adopting the scanning-line reversal drive method which reverses and drives the polarity of the applied 
voltage of a pixel electrode for every scanning line especially. [0024] In addition to said channel field, 
said heights are formed also in the field which counters the field contiguous to said channel field in the 
semi-conductor layer of said thin film transistor in other modes' of the electro-optic device of this 
invention. 

[0025] According to this mode, heights are formed also in the field contiguous to channel fields, such as 
a LDD (Lightly Doped Drain) field and an offset field, and the bottom light-shielding film is formed on 
these heights. For this reason, the component which arrives at the field in internal reflection light or 
multiple echo light which finally adjoins a channel field and it can be reduced. Consequently, since not 
only a channel field but generating of the optical leakage current in a LDD field, an offset field, etc. can 
be reduced, a display of a high-definition image is attained by the thin film transistor which has better 
transistor characteristics, and it becomes very advantageous in case a bright image is especially 
displayed using the incident light of optical high reinforcement. 

[0026] It comes to etch the field excluding [ said heights ] said heights on said substrate in other modes 
of the electro-optic device of this invention. 

[0027] Since heights are relatively formed by etching a substrate and forming a crevice according to this 
mode, the simplification of the laminated structure on a substrate and a manufacture process can be 
attained. The heights which have the desired depth and a desired flat-surface pattern especially are 
obtained comparatively simply. [0028] Or said heights consist of a member for heights formation formed 
on said substrate in other modes of the electro-optic device of this invention. 

[0029] According to this mode, by forming the member for heights formation the shape of an island, in 
the shape of a stripe, etc. on a substrate, since heights are formed, the simplification of the laminated 
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structure on a substrate and a manufacture process can be attained. The heights which have the 
desired depth and a desired flat-surface pattern especially are obtained comparatively simply. [0030] 
Said bottom light-shielding film consists of film containing a refractory metal in other modes of the 
electro-optic device of this invention. 

[0031] According to this mode, the bottom light-shielding film which consists of film containing a 
refractory metal can perform protection from light to the return light in the thin film transistor bottom 
good. Under the present circumstances, since it can decrease by heights especially about internal 
reflection light or multiple echo light, a reflection factor becomes employable [ the film containing a high 
metal ]. As film containing a refractory metal, the metal simple substance containing at least one of 
refractory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), 
and Pb (lead), an alloy, metal silicide, a polysilicon side, the thing that carried out the laminating of these 
are mentioned, for example. 

[0032] Said substrate is trenched along the grid-like non-pixel opening field, and it becomes impossible 
to heap up said heights by said Mizouchi to it in other modes of the electro-optic device of this 
invention. 

[0033] According to this mode, flattening of the substrate side of the pixel electrode by these existence 
can be carried out in general by embedding partially various components, such as wiring of the scanning 
line, the data line, a capacity line, etc., and a capacity electrode, a thin film transistor, wiring, an 
electrode, etc. at least at Mizouchi dug in the substrate. For this reason, the malfunction of electrooptic 
material, such as poor orientation of the liquid crystal by the level difference, can be reduced. And a 
channel field can be diffused for the internal reflection light and multiple echo light resulting from 
slanting light or this as a core by the bottom light-shielding film formed on the heights it becomes 
impossible that are heaped up by such Mizouchi. 

[0034] It has further wiring connected to said thin film transistor on said substrate, the field which 
counters said wiring at said substrate is trenched, and it becomes impossible or to heap up said heights 
by said Mizouchi in other modes of the electro-optic device of this invention. 

[0035] According to this mode, flattening of the substrate side of the pixel electrode by these existence 
can be carried out in general by embedding partially wiring of the scanning line, the data line, a capacity 
line, etc. at least at Mizouchi dug in the substrate. For this reason, the malfunction of the electrooptic 
material by the level difference can be reduced. And a channel field can be diffused for the internal 
reflection light and multiple echo light resulting from slanting light or this as a core by the bottom light- 
shielding film formed on the heights it becomes impossible that are heaped up by such Mizouchi. 
[0036] As for said heights, the taper is attached to the side face in other modes of the electro-optic 
device of this invention. 

[0037] According to this mode, a channel field can be diffused for the internal reflection light and 
multiple echo light resulting from slanting light or this as a core by the bottom light-shielding film formed 
on the side face of the heights to which the taper was attached. 

[0038] In this mode, said taper may be attached so that said side face may become an abbreviation 
perpendicular to the line which connected the edge and said side face of said top light-shielding film 
which counters said side face. 

[0039] Thus, if constituted, the component which results in the bottom light-shielding film which is on 
the side face of heights from the side of a top light-shielding film will be reflected almost perpendicularly 
among the slanting light by which incidence is carried out from the upper part by the bottom light- 
shielding film formed on the side face made into the abbreviation perpendicular to the line which 
connected the edge and side face of a top light-shielding film. Therefore, a channel field can be certainly 
diffused for the internal reflection light and multiple echo light resulting from slanting light or this as a 
core by the bottom light-shielding film formed on heights. 

[0040] In other modes of the electro-optic device of this invention, said top light-shielding film contains 
the part which inclines so that said channel field may be covered in the shape of a hat according to 
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climax of said heights. 

[0041] According to this mode, possibility that the slanting light from the upper part will arrive at the 
channel field located in the space surrounded by the part toward which a top light-shielding film inclines 
can be reduced according to the nearness from the magnitude and the channel field of the inclination of 
the inclining part to a top light-shielding film. [0042] In other modes of the electro-optic device of this 
invention, it has further the opposite substrate by which opposite arrangement was carried out through 
electrooptic material to said substrate, and, in addition, said top light-shielding film is replaced with or 
equipped with a light-shielding film besides a wrap for said channel field from the upper part at least on 
said opposite substrate. 

[0043] According to this mode, since it is covered with other light-shielding films of a thin film transistor 
which replaced the channel field with from the bottom in addition to the top light-shielding film, and were 
formed on the opposite substrate at least, the protection from light to the incident light from a direction 
perpendicular to a substrate can fully be raised. And the component which escapes from the side of 
other light-shielding films formed on the opposite substrate in this way, and finally arrives at a channel 
field by the bottom light-shielding film formed on heights can be reduced. 

[0044] In other modes of the electro-optic device of this invention, said top light-shielding film consists 
of a capacity line or a capacity electrode partially at least. 

[0045] Since storage capacitance can be added to a pixel electrode using the capacity line or capacity 
electrode which functions also as a top light-shielding film according to this mode, the simplification of 
the laminated structure on a substrate and a manufacture process can be attained as a whole. [0046] In 
addition, partially, a top light-shielding film may consist of the data line connected to the thin film 
transistor, and may consist of a middle conductive layer which carries out trunk connection of a thin film 
transistor and the pixel electrode at least. 

[0047] In other modes of the electro-optic device of this invention, the side which counters said 
channel field in said top light-shielding film consists of a light absorption layer. 

[0048] According to this mode, the quantity of light of the component which reaches a channel field 
through reflection in the front face of the side which counters the inside of a top light-shielding film, i.e., 
a channel field, among the internal reflection light reflected by return light or the bottom light-shielding 
film or multiple echo light can be reduced by the light absorption layer of the top light-shielding film 
concerned. Even if return light passes through the side of a bottom light-shielding film and results in the 
inside of a top light-shielding film especially, since optical reinforcement is fundamentally low as 
compared with incident light, return light is fully removable with the light absorption by such light 
absorption layer. In addition, what is necessary is for the starting light absorption layer just to consist of 
for example, polish recon film. [0049] The projection mold display of this invention is equipped with the 
light source which carries out incidence of the light to the electro-optic device (the various modes are 
included) and this electro-optic device of this invention mentioned above, and the incident light study 
system which projects as an image the light by which outgoing radiation is carried out from said electro- 
optic device in order to solve the above-mentioned technical problem. 

[0050] According to the projection mold indicating equipment of this invention, it is projected on the 
light by which incidence of the light from the light source is carried out to the electro-optic device 
which functions as a light valve, and outgoing radiation is carried out from this electro-optic device by 
the screen etc. as an image by the incident light study system. Under the present circumstances, since 
the electro-optic device concerned is an electro-optic device of this invention mentioned above, even if 
it raises the luminous intensity from the light source, it can carry out switching control of the pixel 
electrode good by the thin film transistor by which optical leakage current was reduced with the 
protection-from-light engine performance which was excellent like the above-mentioned. Consequently, 
finally a display of a high-definition image is attained. 

[0051] Such an operation and other gains of this invention are made clear from the gestalt of the 
operation explained below. 
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[0052] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0053] (The 1st operation gestalt) The configuration in the pixel section of the electro-optic device in 
the operation gestalt of this invention is first explained with reference to drawing 3 from drawing 1 R> 1 . 
Drawing 1 is equal circuits, such as various components in two or more pixels formed in the shape of 
[ which constitutes the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is 
a top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other. Drawing 3 is the A-A' sectional 
view of drawing 2 . In addition, in order to make each class and each part material into the magnitude of 
extent which can be recognized on a drawing, scales are made to have differed for each class or every 
each part material in drawing 3 . 

[0054] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals G1, G2, — , Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 
9a writes in the picture signals S1, S2, — , Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals S1, S2, — , Sn of the predetermined level written in the liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. The transmission to incident light decreases according 
to the electrical potential difference impressed in the unit of each pixel when it was in no MARI White 
mode, if it is in NOMA reeve rack mode, the transmission to incident light will be increased according to 
the electrical potential difference impressed in the unit of each pixel, and light with the contrast 
according to a picture signal will carry out outgoing radiation from an electro-optic device as a whole. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid 
crystal capacity and juxtaposition which are formed between pixel electrode 9a and a counterelectrode. 
[0055] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0056] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the fine slash field of a 
Fig. Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as 
a gate electrode. With this operation gestalt, especially scanning-line 3a is broadly formed in the part 
used as the gate electrode concerned. Thus, TFT30 for pixel switching by which opposite arrangement 
of the scanning-line 3a was carried out as a gate electrode is formed in the crossing part of scanning- 
line 3a and data-line 6a at channel field 1a', respectively. 

[0057] As shown in drawing 2 and drawing 3 , the capacity line 300 is formed on scanning-line 3a. The 
capacity line 300 comes to contain the lobe projected under drawing 2 Nakagami along with data-line 6a 
from the main track section which sees superficially and is extended in the shape of a stripe along with 
scanning-line 3a, and scanning-line 3a and this main track section in the intersection of the data line 6. 
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The capacity line 300 consists of metal silicide film containing a refractory metal etc. However, the 
capacity line 300 may be constituted so that the 1st film which consists of conductive polish recon film 
etc., and the 2nd film which consists of metal silicide film containing a refractory metal etc. may have 
the multilayer structure by which the laminating was carried out. The capacity line 300 has a function as 

0 

a fixed potential side capacity electrode of the storage capacitance 70 besides the function of capacity 
line original, and has further a function as a top light-shielding film which shades TFT30 from incident 
light in a TFT30 top. 

[0058] On the other hand, to the capacity line 300, the junction layer 71 by which opposite arrangement 
is carried out through a dielectric film 75 has a function as a pixel potential side capacity electrode of 
storage capacitance 70, and has further a function as a middle conductive layer which carries out trunk 
connection of pixel electrode 9a and the high concentration drain field 1e of TFT30. 
[0059] Thus, with this operation gestalt, storage capacitance 70 is built by carrying out opposite 
arrangement of the junction layer 71 as a pixel potential side capacity electrode connected to high 
concentration drain field 1e of TFT30, and pixel electrode 9a, and a part of capacity line 300 as a fixed 
potential side capacity electrode through a dielectric film 75. 

[0060] And it sees superficially to the TFT30 up side on the TFT array substrate 10, the grid-like top 
light-shielding film is constituted, and by data-line 6a extended, respectively and the capacity line 300 
extended in the longitudinal direction in drawing 2 , respectively carrying out a phase crossover, and 
forming it in the lengthwise direction in drawing 2 has prescribed the opening field which is each pixel. 
[0061] On the other hand, bottom light-shielding film 1 1a is prepared in the TFT30 bottom on the TFT 
array substrate 10 in the shape of a grid. 

[0062] The capacity line 300 and bottom light-shielding film 11a which constitute an example of these 
top light-shielding films consist of the metal simple substance containing at least one of refractory 
metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing that carried 
out the laminating of these, respectively. 

[0063] Moreover, in drawing 3 , the dielectric film 75 arranged between the junction layer 71 as a 
capacity electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin 
HTO film of about 5-200nm of thickness, and LTO film, or a silicon nitride film. As long as membranous 
dependability is fully acquired from a viewpoint which increases storage capacitance 70, a dielectric film 
75 is so good that it is thin. 

[0064] As shown in drawing 2 and drawing 3 , pixel electrode 9a is electrically connected to high 
concentration drain field 1e among semi-conductor layer 1a through contact holes 83 and 85 by relaying 
the junction layer 71. Thus, if trunk connection is carried out using the junction layer 71, even if the 
distance between layers is long to about 2000nm, between both is comparatively connectable good in 
two or more in-series contact holes of a minor diameter, avoiding the technical difficulty which connects 
between both in one contact hole, it becomes possible [ raising a pixel numerical aperture ], etching at 
the time of contact hole puncturing runs, and it is useful also to prevention. 

[0065] On the other hand, data-line 6a is electrically connected to 1d of high concentration source 
fields through the contact hole 81 among semi-conductor layer 1a which consists of polish recon film. In 
addition, it is also possible to carry out trunk connection of data-line 6a and the high concentration 
source field 1a by the junction layer. 

[0066] It is installed in the perimeter from the image display field where pixel electrode 9a has been 
arranged, it connects with the constant source of potential electrically, and let the capacity line 300 be 
fixed potential. The constant source of potential of a positive supply or a negative supply supplied to the 
data-line drive circuit (it mentions later) which controls the sampling circuit which supplies the 
scanning-line drive circuit (it mentions later) and picture signal for supplying the scan signal for driving 
TFT30 to scanning-line 3a as a starting constant source of potential to data-line 6a is sufficient, and 
the constant potential supplied to the counterelectrode 21 of the opposite substrate 20 is also available. 
Furthermore, in order to avoid that the potential fluctuation does a bad influence to TFT30 also about 
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bottom light-shielding film 11a, it is good to install in the perimeter from an image display field, and to 
connect with the constant source of potential like the capacity line 300. 

[0067] The electro-optic device is equipped with the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and 
drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. 

[0068] Although omitted in drawing 2 by the TFT array substrate 10, as shown in drawing 3 , it sees to it 
superficially and slot 10cv of the shape of a somewhat larger grid than a bottom light-shielding film is 
dug in it. Wiring, a component, etc. of scanning-line 3a, data-line 6a, and TFT30 grade are embedded in 
this slot 10cv. The level difference between the field where wiring, a component, etc. exist, and the field 
not existing is eased by this, and a poor image, such as poor orientation of the liquid crystal which finally 
originated in the level difference, can be reduced. 

[0069] The island-like heights 401 are formed in the location which counters the base of slot 10cv to 
channel field 1a' and its adjoining field especially with this operation gestalt. The configuration and the 
operation effectiveness of such heights 401 are behind explained in full detail with reference to drawing 
6 from drawing 4 with a protection-fronrHight function. 

[0070] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive film, such as 
for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic film, such 
as for example, polyimide film. 

[0071] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0072] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 1 6 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0073] Furthermore, the substrate insulator layer 1 2 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent change of the property of TFT30 
for pixel switching with the dry area at the time of polish of the front face of the TFT array substrate 10, 
the dirt which remains after washing, by being formed all over the TFT array substrate 10 besides the 
function which carries out layer insulation of TFT30 from bottom light-shielding film 1 1a. 
[0074] In drawing 3 TFT30 for pixel switching Channel field 1a' of semi-conductor layer 1a in which it 
has LDD structure and a channel is formed of the electric field from scanning-line 3a and concerned 
scanning-line 3a, 1d list of high concentration source fields of low concentration source field 1b and low 
concentration drain field 1c of the insulator layer 2 containing the gate dielectric film with which 
scanning-line 3a and semi-conductor layer 1a are insulated, and semi-conductor layer 1a, and semi- 
conductor layer 1a is equipped with high concentration drain field 1e. 

[0075] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
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leads to the contact hole 81 and high concentration drain field 1e which lead to 1d of high concentration 
source fields was punctured respectively is formed. 

[0076] On the 1st interlayer insulation film 41, the junction layer 71 and the capacity line 300 are formed, 
and the 2nd interlayer insulation film 42 with which the contact hole 81 and the contact hole 85 were 
punctured respectively is formed on these. 

[0077] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 which leads to the junction layer 71 was formed is formed on 
these. Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 43 constituted in 
this way. 

[0078] Next, the configuration and protection-fronrHight function concerning the heights 401 formed in 
the top face of the TFT array substrate 10 in this operation gestalt with reference to drawing 6 from 
drawing 4 are explained in full detail. It is the partial expansion perspective view showing semi-conductor 
layer 1a arranged at the substrate insulator layer 12 which drawing 4 has at a heights 401 top, and a this 
top here. Drawing 5 is the partial expansion perspective view showing the top face of the TFT array 
substrate 10 in which slot 10cv and heights 401 were formed. Moreover, drawing 6 is the graph false 
sectional view showing the situation of protection from light by top light-shielding film (capacity line 300 
and data-line 6a) and bottom light-shielding film 11a which can set channel field 1a' of TFT30 up and 
down two-dimensional in the basic configuration of the operation gestalt mentioned above. In addition, 
although each film, the actual configuration of heights, and actual arrangement in drawing 6 become 
more complicated than what is three-dimension-like and was shown in drawing 6 , suppose them that 
the relation of protection from light to the incident light and return light in near channel field 1a' is 
shown in graph here. Moreover, he extracts channel field 1a' and its vertical light-shielding film out of 
the laminated structure on the TFT array substrate 10, and is trying to show the relation between these, 
incident light, and return light by drawing 6 . 

[0079] As shown in drawing 2 and drawing 3 which were mentioned above in drawing 4 and the drawing 5 
list, especially with this operation gestalt, heights 401 are formed in the TFT array substrate 10 in the 
shape of an island in the field which counters channel field 1a' at least among each semi-conductor 
layer 1a. And such heights 401 are formed in slot 10cv dug in the shape of a grid along with scanning- 
line 3a and data-line 6a, and are located in the intersection of scanning-line 3a and data-line 6a. 
Furthermore, according to heights 401 , as shown in drawing 6 and drawing 3 R> 3 mentioned above, the 
top light-shielding film containing the capacity line 300 consists of especially these operation gestalten 
so that channel field 1a' may be covered in the shape of a hat. 

[0080] According to this operation gestalt, low concentration source field 1b and low concentration drain 
field 1c (refer to drawing 3 ) which adjoin a channel field 1a' list at this Since it is covered with the top 
light-shielding film slack capacity line 300 and data-line 6a from the bottom As shown in drawing 6 , the 
top light-shielding film slack capacity line 300 and data-line 6a can fully raise the protection from light 
to incident light Lis from a direction perpendicular to the TFT array substrate 10 among incident light 
LI. On the other hand, low concentration source field 1b and low concentration drain field 1c (refer to 
drawing 3 ) which adjoin a channel field 1a' list at this Since it is covered with bottom light-shielding film 
1 1a from the bottom, as shown in drawing 6 The rear-face reflected light of the TFT array substrate 10, 
the light which outgoing radiation is carried out from other electro-optic devices in the projector of the 
double plate type which used two or more electro-optic devices as a light valve, and runs through 
synthetic optical system, Bottom light-shielding film 1 1a can fully raise the protection from light to the 
return light L2. 

[0081] As shown in drawing 6 here, incident light L1 contains slanting light L1i which carries out 
incidence from across to the TFT array substrate 10. For example, the incident angle contains the 
component from which even ten - about 15 degrees shift [ perpendicular ] about 10%. Such slanting light 
L1i is reflected on the top face of bottom light-shielding film 1 1a formed on the TFT array substrate 10, 
and a slanting internal reflection light is generated in the electro-optic device concerned. Furthermore, 
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the internal reflection light of such slant is reflected by other interfaces in the electro-optic device 
concerned, and a slanting multiple echo light is generated. Incident light L1 is far powerful compared with 
the return light L2, and its slanting internal reflection light and multiple echo light based on such incident 
light are also especially powerful. 

[0082] However, with this operation gestalt, the inclination diffused on all sides of channel field 1a' 
becomes strong by reflection by bottom light-shielding film 11a by which such an internal reflection light 
and a multiple echo light were formed on the side face in which the taper in heights 401 was attached. 
For this reason, the component in internal reflection light or multiple echo light which finally reaches 
channel field 1a' can be reduced. 

[0083] Since there is not like additional processing and it ends like compared with the case of the 
manufacture process which includes the process which forms slot 10cv since it can form in coincidence 
in case slot 10cv is formed by etching on the TFT array substrate 10, such heights 401 are 
advantageous. 

[0084] The height of heights 401 is set to about 700-800nm from such a viewpoint. And it is good to 
attach a taper to the side face of heights 401 so that it may reflect in the direction from which slanting 
light L1i which reaches bottom light-shielding film 1 1a formed on the slant face of heights 401 separated 
from channel field 1a' according to the formation field of a top light-shielding film, and the class of light 
source. As for the taper especially in the side face of heights 401 , it is desirable to be attached so that 
a side face may become an abbreviation perpendicular to the line which connected the edge and side 
face of the top light-shielding film which counters a side face. Thus, if constituted, as shown in drawing 
6 , slanting light L1i which results in bottom light-shielding film 1 1a which is on the side face of heights 
401 from the side of a top light-shielding film will be reflected almost perpendicularly by bottom light- • 
shielding film 1 1a. Therefore, channel field 1a' can be certainly diffused for the internal reflection light 
and multiple echo light resulting from slanting light L1i or this as a core by bottom light-shielding film 
1 1a formed on heights 401. 

[0085] In addition, the component which results in bottom light-shielding film 11a on the side face of 
heights 401 leans 20 degrees or about 30 degrees as opposed to the normal of the 10th page of a TFT 
array substrate from the side of a top light-shielding film in this way. That is, in drawing 6 , reaching 
channel field 1a' by reflection by bottom light-shielding film 1 1a does not almost have slanting light LI i 
to which only the include angle theta inclined from the normal. On the other hand, from such an include 
angle theta, since it is shaded by the top light-shielding film the slanting light near the direction of a 
normal, or perpendicular incident light Lis, channel field 1a' is hardly reached too. 

[0086] in addition, it is shown in drawing 6 — as — this operation gestalt — a top light-shielding film — 
climax of heights 401 — responding — channel field 1a' — the shape of a hat — a wrap — since the 
part which inclines like is included, possibility that the slanting light Li from the upper part will reach 
channel field 1a' located in the space surrounded by the part toward which the top light-shielding film 
concerned inclines can be reduced. In addition, if a top light-shielding film is formed in the shape of a 
hat in this way, possibility that slanting return light L1i will reflect by the inside of a top light-shielding 
film, and will reach channel field 1a' will arise, but since return light reinforcement is far low as compared 
with incident light reinforcement, a problem seldom becomes. Furthermore, since the junction layer 71 
arranged at the inside of the top light-shielding film slack capacity line 300 functions also as a light 
absorption layer, reflection of the return light of the slant in the inside of such a top light-shielding film 
can be reduced fundamentally. 

[0087] By carrying out the laminating of many conductive layers with the operation gestalt explained 
above, as shown in drawing 3 Although it is easing by digging slot 10cv to the TFT array substrate 10, 
that a level difference arises to the field in alignment with data-line 6a and scanning-line 3a in the 
substrate side (namely, front face of the 3rd interlayer insulation film 43) of pixel electrode 9a Change 
into this or, in addition, the substrate insulator layer 12, the 1st interlayer insulation film 41, the 2nd 
interlayer insulation film 42, and the 3rd interlayer insulation film 43 are trenched. By embedding wiring 
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and the TFT30 grade of data-line 6a etc., may perform flattening processing and By grinding the level 
difference of the top face of the 3rd interlayer insulation film 43 or the 2nd interlayer insulation film 42 
by CMP (Chemical Mechanical Polishing) processing etc. Or the flattening processing concerned may be 
performed by forming in Taira and others using organic [ SOG ] (Spin On Glass). 

[0088] In addition, in the front face of the 3rd interlayer insulation film 43 of substrate side slack of pixel 
electrode 9a, a level difference arises by existence of heights 401. However, since heights 401 are 
located in the intersection of scanning-line 3a and data-line 6a, they do not almost have being able to 
stop mostly the field which the poor orientation of liquid crystal produces in a non-pixel opening field, 
and having a bad influence on a display image finally with such a level difference. If rubbing of the 
orientation film 16 is especially carried out along with scanning-line 3a or data-line 6a, it will become 
much more advantageous, when stopping the field which the poor orientation of liquid crystal produces 
in a non-pixel opening field. 

[0089] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
low-concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a, and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a drain field can be prevented, and the current at the 
time of OFF can be reduced. 

[0090] (The 2nd operation gestalt) Next, the electro-optic device of the 2nd operation gestalt of this 
invention is explained with reference to drawing 7 . Drawing 7 is the partial expansion perspective view 
showing the top face of the TFT array substrate 10 in which slot 10cv' and heights 401 were formed. 
[ in / here / the 2nd operation gestalt ] In drawing 7 , the same reference mark is given to the same 
component as the case of the 1st operation gestalt shown in drawing 5 , and the explanation is omitted. 
[0091] As shown in drawing 7 , if unlike the case of the 1st operation gestalt it is dug only by slot 
10cv"s meeting data-line 6a, and it meets scanning-line 3a, it is not dug with the 2nd operation gestalt. 
About other configurations, it is the same as that of the case of the 1 st operation gestalt shown in 
drawing 6 R> 6 from drawing 1 . 

[0092] Therefore, when adopting the scanning-line reversal drive method which reverses and drives the 
polarity of the applied voltage of pixel electrode 9a to every scanning-line 3a according to the 2nd 
operation gestalt, also decreasing becomes possible by strengthening the vertical electric field in the 
field which produces this horizontal electric field by heaping up the edge of pixel electrode 9a for the 
bad influence of the horizontal electric field produced among pixel electrode 9a which adjoin in the 
direction of the data line each other along with scanning-line 3a. [0093] In similarly adopting the data- 
line reversal drive method which reverses and drives the polarity of the applied voltage of pixel 
electrode 9a to every data-line 6a The bad influence of the horizontal electric field produced among 
pixel electrode 9a which adjoin in the direction of the scanning line each other by trenching in the shape 
of a stripe along with scanning-line 3a By strengthening the vertical electric field in the field which 
produces this horizontal electric field by heaping up the edge of pixel electrode 9a along with data-line 
6a, decreasing also becomes possible. [0094] (The 3rd operation gestalt) Next, the electro-optic device 
of the 3rd operation gestalt of this invention is explained with reference to drawing 8 . It is the graph 
false sectional view showing the situation of protection from light by light-shielding film and bottom 
light-shielding film 1 1a in which drawing 8 was formed on the opposite substrate 20 in the basic 
configuration of the 3rd operation gestalt here two-dimensional. In addition, although each film, the 
actual configuration of heights, and actual arrangement in drawing 8 become more complicated than 
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what is three-dimension-like and was shown in drawing 8 , suppose them that the relation of protection 
from light to the incident light and return light in near channel field 1a' is shown in graph here. Moreover, 
he extracts channel field 1a' and a light-shielding film out of the laminated structure on the TFT array 
substrate 10, and is trying to show the relation between these, incident light, and return light by drawing 
8 . In drawing 8 , the same reference mark is given to the same component as the case of the 1st 
operation gestalt shown in drawing 6 , and the explanation is omitted. [0095] As shown in drawing 8 , 
with the 3rd operation gestalt, unlike the case of the 1st operation gestalt, it replaces with a top light- 
shielding film, or, in addition, the light-shielding film 23 is formed on the opposite substrate 20. A light- 
shielding film 23 is seen superficially, and even if there is little TFT30, channel field 1a* is formed the 
shape of a wrap grid, and in the shape of a stripe. About other configurations, it is the same as that of 
the case of the 1st operation gestalt shown in drawing 6 from drawing 1 . 

[0096] Therefore, according to the 3rd operation gestalt, a light-shielding film 23 can fully raise the 
protection from light to incident light Lis from a direction perpendicular to the TFT array substrate 10. 
And the component in slanting LI i which escapes from the side of a light-shielding film 23, and results in 
bottom light-shielding film 11a by bottom light-shielding film 11a formed on heights 401 which finally 
reaches channel field 1a' can be reduced. 

[0097] furthermore, the top face [ in / to the opposite substrate 20 top / a light-shielding film 23 ] 
where incident light is irradiated at least — high — it also becomes possible by forming by the film 
[ **** ] to prevent the temperature rise of an electro-optic device. In addition, in this way, the light- 
shielding film 23 on the opposite substrate 20 is formed so that it may be located inside the protection- 
from-light layer which sees superficially preferably and consists of a capacity line 300 and data-line 6a. 
Thereby, the effectiveness of such protection from light and temperature rise prevention is acquired by 
the light-shielding film 23 on the opposite substrate 20, without lowering the numerical aperture of each 
pixel. 

[0098] (Deformation gestalt) Various kinds of deformation gestalten can be considered in the operation 
gestalt explained above. 

[0099] As a deformation gestalt of 1, heights 401 are formed in the shape of [ which is extended along 
with scanning-line / the shape not of an island but / 3a or data-line 6a ] a stripe. Thus, even if 
constituted, the component in the internal reflection light and multiple echo light which start the internal 
reflection light and multiple echo light resulting from the slanting light from a direction or this which 
crosses the longitudinal direction of heights since channel field 1a' is diffused as a core which finally 
reaches channel field 1a' can be reduced. When adopting the scanning-line reversal drive method and 
data-line reversal drive method which were especially mentioned above, reduction becomes possible by 
strengthening the vertical electric field in the field which produces this horizontal electric field. [0100] 
Heights 401 consist of members for heights formation which it did not come to etch the TFT array 
substrate 10, but were formed on the TFT array substrate 10, such as a piece of an insulator layer, and 
a piece of the electric conduction film, as other deformation gestalten. Thus, since the TFT array 
substrate 10 convex section can be formed even if constituted, the same high protection-from-light 
effectiveness as the case of the 1st operation gestalt is acquired by existence of bottom light-shielding 
film 11a on heights etc. 

[0101] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 9 and 
drawing 10 . In addition, drawing 9 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 10 is the H-H' sectional view 
of drawing 9 . 

[0102] In drawing 9 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
light-shielding film 53 as a frame which specifies the circumference of image display field 10a is formed 
in parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
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prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 may be arranged on both sides along the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the flow material 106 
for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 10 , the opposite substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 9 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0103] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0104] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with the operation gestalt explained with 
reference to drawing 10 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN (Twisted Nematic) mode, VA (Vertically Aligned) mode, and PDLC (Polymer 
Dispersed Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode, a polarization 
film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction 
at the side in which the outgoing radiation light of the side in which the incident light of the opposite 
substrate 20 carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 
[0105] Since the electro-optic device in the operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a on the opposite 
substrate 20 with the protective coat. If it does in this way, the electro-optic device in each operation 
gestalt is applicable about the color electro-optic device of direct viewing types other than a projector, 
or a reflective mold. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this 
way, a bright electro-optic device is realizable by improving the condensing effectiveness of incident 
light. Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by 
depositing the interference layer to which the refractive index of many layers is different on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo IKKU 
filter, a brighter color electro-optic device is realizable. 

[0106] (Operation gestalt of a projection mold indicating equipment) Next, the operation gestalt of the 
projection mold indicating equipment using the liquid crystal equipment explained to the detail above as 
a light valve is explained with reference to drawing 1 1 and drawing 12 . 

[0107] First, the circuitry of the projection mold indicating equipment of this operation gestalt is 
explained with reference to the block diagram of drawing 1 1 . In addition, drawing 1 1 shows the circuitry 
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concerning one in the light valve of three sheets for carrying out color display of the projection mold 
indicating equipment. Since the light valve of these three sheets all has the same configuration 
fundamentally, explanation is added about the part which starts the circuitry of one sheet here, however 

— strict — the light valve of three sheets — an input signal — respectively — differing (that is, it 
driving by the object for R, the object for G, and the signal for B, respectively — having) — further — G 

— in the circuitry concerning the light valve of **, it differs in that reverse the sequence of a picture 
signal within each field or a frame, or a horizontal or the direction of a vertical scanning is reversed so 
that an image may be reversed and displayed compared with the case for the object for R, and B. 
[0108] In drawing 1 1 , the projection mold display is constituted in preparation for the source 1000 of a 
display information output, the display information processing circuit 1002, the drive circuit 1004, liquid 
crystal equipment 100, and clock generation circuit 1008 list in the power circuit 1010. The source 1000 
of a display information output outputs display information, such as a picture signal of a predetermined 
format, to the display information processing circuit 1002 based on the clock signal from the clock 
generation circuit 1008 including the tuning circuit which aligns and outputs memory, such as ROM 
(Read Only Memory), RAM (Random Access Memory), and an optical disk unit, and a picture signal. The 
display information processing circuit 1002 is constituted including various well-known processing 
circuits, such as magnification and a polarity-reversals circuit, a serial-parallel conversion circuit, a 
rotation circuit, a gamma correction circuit, and a clamping circuit, carries out sequential generation of 
the digital signal from the display information inputted based on the clock signal, and outputs it to the 
drive circuit 1004 with a clock signal CLK. The drive circuit 1004 drives liquid crystal equipment 100. A 
power circuit 1010 supplies a predetermined power source to each above-mentioned circuit. In addition, 
on the TFT array substrate 10 which constitutes liquid crystal equipment 100, the drive circuit 1004 
may be carried and, in addition to this, the display information processing circuit 1002 may be carried. 
[0109] Next, with reference to drawing 12 , the whole projection mold display configuration of this 
operation gestalt and especially an optical configuration are explained. Drawing 12 is the diagrammatic 
sectional view of a projection mold display here. 

[0110] In drawing 12 , an example slack liquid crystal projector 1100 of the projection mold indicating 
equipment in this operation gestalt prepares three liquid crystal modules containing the liquid crystal 
equipment 100 with which the drive circuit 1004 mentioned above was carried on the TFT array 
substrate 10, and is constituted as a projector used as light valves 100R, 100G, and 100B for RGB, 
respectively. In a liquid crystal projector 1 100, if incident light is emitted from the lamp unit 1 102 of 
sources of the white light, such as a metal halide lamp, it will be divided into parts for Mitsunari R, G, 
and B corresponding to the three primary colors of RGB with the mirror 1 106 of three sheets, and the 
dichroic mirror 1108 of two sheets, and will be led to the light valves 100R, 100G, and 100B 
corresponding to each color, respectively. Under the present circumstances, especially B light is drawn 
through the relay lens system 1121 which consists of the incidence lens 1122, a relay lens 1123, and an 
outgoing radiation lens 1 124, in order to prevent the optical loss by the long optical path. And after a 
part for Mitsunari corresponding to the three primary colors modulated with light valves 100R, 100G, and 
100B, respectively is again compounded with a dichroic prism 1 1 12, it is projected on it by the screen 
1 120 as a color picture through a projector lens 1114. 

[01 1 1] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device accompanied by such modification is 
also contained in the technical range of this invention. 
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* NOTICES * 

■ JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1 st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A T sectional view of drawing 2 . 

[Drawing 4] It is the partial expansion perspective view showing the semi-conductor layer arranged the 
substrate insulator layer on the heights in the 1st operation gestalt, and on this. 

[Drawing 5] It is the partial expansion perspective view showing the top face of a substrate in which the 
slot and heights in the 1st operation gestalt were formed. 

[Drawing 6] It is the graph false sectional view showing the heights of the vertical light-shielding film in 
the 1st operation gestalt, and a substrate two-dimensional. 

[Drawing 7] It is the partial expansion perspective view showing the top face of a substrate in which the 
slot and heights in the 2nd operation gestalt were formed. 

[Drawing 8] It is the graph false sectional view showing the light-shielding film on an opposite substrate 
in the 3rd operation gestalt, and the heights of a substrate two-dimensional. 

[Drawing 9] It is the top view which looked at the TFT array substrate in the electro-optic device of an 
operation gestalt from the opposite substrate side with each component formed on it. 
[Drawing 10] It is the H-hT sectional view of drawing 9 . 

[Drawing 1 1] It is the block diagram having shown the circuitry concerning the light valve in the 
operation gestalt of the projection mold indicating equipment of this invention. 

[Drawing 12] It is the diagrammatic sectional view showing an example slack electrochromatic display 

projector of the operation gestalt of the projection mold indicating equipment of this invention. 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

2 — Insulator layer 

3a — Scanning line 

6a — Data line 

9a — Pixel electrode 

10 — TFT array substrate 

10cv(s) — Slot 

11a — Bottom light-shielding film 
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12 — Substrate insulator layer 
16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 

70 — Storage capacitance 

71 — Junction layer 
75 — Dielectric film 

81, 83, 85 — Contact hole 
300 — Capacity line 
401 — Heights 
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i [ 0 0 6,41 m 2%.Tim 3 tSsif <fc 5 ,®*^HS9a 
.8 '3*^.8; 5:*.ft Ut¥*frS l;'a <D 5 *>^SS K u 30 

:sf-y««i ■e;fc1i»ttfcaaK**b'Cv^* , ;-rfE)-J: S Kf - "• 

2.0 0 0 n.milC*.< T*Vf«#nB*r-3r3!0 

(0 0.6 5 umirk :s?—?m6':& tt; 3 V *— a-. • 

..ilW^IIIIIH-s sfetraft-cfcs. ». ., ■ • ■• A£*v\. ttM-5>o jes^jA^tb^.^RMero Si* 
• ..' [ oo 6-6;]i^ft^.3.o-o (4.- iili9':a .vi?8E1fi$*b.- -. : ^W^9.^.b:<om^i^M^hX^^£\i>%MV&^ 1 



i&ttJBSl 1 a ^COV^-C.t>, t©tff|^T;FT 3 0»C 

[00 6 71 0 2S.t/[ll3.^t3l>T, .*ft3t^fiBtt, 
^PJ/iT F TT Kit 1 Oifc, ' mfcJt|S]geg$H5 
aM<C»lRl*S2 0 tSriS^TV^i T.F.T7W1S 
1 0(4, M 

9 >. *tlS)S« 2 0 f4, -«itHr^.9.^*«^3£*ffi 

- ; • • . ; - 

[0.0 6 81: 0»df±, m2T*tt^BS 

$ix-C>v5 d s v .|2i 3 ^i-j; 5-ic, ¥SQ«)tc:aTTft!)ii 
i 9 — BHJ V >t&^^©^ 10 c v.tfm feJxTV > 
5, ^Si^3 a, f ^^i 6 a, . T FT. 3 0 f ©IBill^ 
*^(4, 0 c'v.rt^ffi*jiitVTV>5 0 

[oo69i ^mmMMximic. mi o c v (Djssai- 

,tt v 9r^^/vffl« Ira:' ■S^©P^m^t-^-|6]i-5^ 
:*lcA*toi5».4-0-i3»JK^$Hr.VN^ o: ;oi 

m 4 a» e, iii 6 *&m- texm^t&fcirzs, 

[00 7.0] !3IC/TtJ;5fc,' : TiE'T7WIISlO 
I!ll,«*tl9 a.i)mtfhhX1$<9 ,, *<D±m\a* s 

vvisy&mmvmfev&fammmzti-ttwifam 1 6 

*R»t.fe*VTV : >S'.-3W*»B.9.a,ttW-A.ff-, -I TO. (In 
: dium Tin 0xide).4<CifoaMi»*ttil*»fe*5 o 

• [o o 7 i i «dte>»waHRa.-ofci4, -tro^Etdjgo 
■ vj/MSi^©Fr^©@ar6ifes^J£'$nfc@2^^2 2^ts: 

. tt'b.*UT.<^5; 2 1 1- f4#| ^. (4*v I TOJR4ifO 

-. mwmm&mMtbteSo ±.&mm 2. 2 tk y w 5 k 

[ 0 0, 7-2 ] .r© J:-5 'W3ltH£9 aiM 




• • • ' ' );,, !' V-,. !.!' 
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[0 0 7 3] Jgfc; liM^fViffflTFTS 0©T 

2 f±, TflHSbfcBt lla*»bTFT30 'tJilHMft*-*-* 
4Rffi®4&, TFT7MSKlOOtBl:^ii5: 
ilcj;'^, T.F TT Vr>f a&tE 1 0O^iffiOWK^U:*J»t 

F T 3 0 ©#tt«)»li«rKJb-r5«lfii*W^-5. 
[0 0 7 4'1-0 3tC*SV^-C» jg^^-< yfy^lTFT- io 

3 0fi, LDD^fc^LT^; zfeei®3 a, 
^3 a*=>b©m#t-J:9^-^^/V*?^$tb5¥^ 
lla ©-T-V^frfflW la' % --jfeaciBl 3 a £ ^ffcS 1 
a-t**6|fti-5^- hfUra£-£trifttMK2 , *m&m 
l a ©{fi*£y*-;*fl« 1 b'XtWft** 1 

[0 0 7 5] jfegiBji-3 a.±lCHt, iSiSfty— 1 d 
1 e^I.t5 3'^^ t-afc— /U8 3dS=&^M?L£;h,*:Jg 20 

iira»4r«^ji,tv^ t ■ 

[00 7 6] % i 111^4-1 Jh1itti'«Jl 7 1 .RT* 

$ twtfg 2JBinifiMR-4 2 asju&fcs v ^; 

[ 0. 0 7> 7'] ' JB 2 JimifitnR4 2 ±Jttt-x-^^ 6 a *S ■ 

avw 5 »mattnMtm 3'mwmmm4 3 

>*f o^o 7 mid -Ei 4 t> me *tm \$'X-~**mmm 

ifcH4»4» asm o'i±\z.h%Tt&mwmi 2rvz. .■■ 
HbZo ins ttv- ».n 0 c 'vat/iasi$4 o ^^js^ 

T F T T u-f l 0 <o±ESr^^#S£*««iei-eife' • 
■t\'TF:T3 0W^;>«ltl a* ©JbTSifcltS-k ••■ 

Jtfflt! 1-a fc£a*tt©^fc , 2*7G«fc*i*HSM!)'fc ■ 
"WS»flBB'C*>«.-;|«v'B8 3HI«)'«R^!i«| ' 
OJ^^EHtts -.3«5c«j^*>5BI.6 - ^l>'fct>©J: t) 

if 5. *fcB6rC!tt. 1 TTT7 , --li?W , *Kl 0± 
[0 0 7-9],H 4-JttFB 5.'Mtf (C Wig LfcH 2 RtfH 3i- iiso 



74 

5V>4< Hft^/vf«i a* K&i&j-f 5|g*gE»c*3 

fT, TFT7KIS1 OKfigUo 1 
btlX^Z. -tU, iCDj;.5^agB4 0 1 tt, M^B 
3 al«!f-^i6 afcfioTfc^RfcaB&HfcWl 0 
c v'rtt-K«tbixT*5!5, J.o^i^3 a&lfr-*^ 
6 a ! <D&,£K<fiSLT^5o • JEfc. • 0 6fttf|)tr3fcLfcBI 
3K^-f<£ *HJfe^lit?ii^fc, flgiu o l tcj& 

[0 0 8 0] &^MMM\z J:tu«> ^V-t^HH^ l a ' 

K W- Vffl^ 1- c (0.3 ftfc, ±{fl!l*^y±«^ 
fcS^4i^3 0 0SO!f-^i6 a\£-£VmhfrX^2> 
<DX, Ba"6^"-f Alt^t LQ ©'5 ( *>'TFT7W 

-ritei o'f£sa**r&j*>6.^Ait3fe'i: l s ktaH-aas 

K 1 c (0 3 #HH) {4, T«*»feTffll3S 

3feBI ria\^£yMi?tix\^5(DX*{ ; m-6 i-^i-ot 5 

'• T F T7 l»f S« 1 0 ©*BERJt3t^, «^(Dm», 

^•^ id *j It 5 ffi ©«ft3t^«*» 'fe-Hiit * *v#j*»#3R 
*r**8ttt'C «53tW©> M t) 3t Ii ; 2 fcj^536*«: % 

[0 0 8 1 ] £ ZXm 6 i£^-f J; 'o "Xtt^ L 1 (± s 
TFT7WSS 1 0fc^UT^«)*|fi]*vfe7iJH-i-5^ 

' ot~i'5 ftfit-ems^Sri o %aAdA/-ev ^ 

i * '5 **H6f5tir T'f W^T PTC^Vif o 
±t^fiK$tufcTfllilMSJgl l *<D±mX&.ki.£tlX. 

5 o ■ M tor 5 V «M » © rt 3t 

[ 0.0 8 2 ]> b*v«»c, *HM0«lrCf±; *rt 
EK#t3fe-^#fiK#*ftfivfig|54 0 1 K'48it-*y— 

*K J: 9 ■; ^V^v^lS l.'a^ ■ -©BS^tettft* Jx5«Si 

s n i- */*m. r as itea*i-«^ *>m.x 

•i ; [0 0 8 3 ] t'OWiiiiS.i 0 l'.lt!'T-E^7 W £ 
■• X%MX&>Z>i •*• •'• i. • • v c i ^ 
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[0 0 8 4] Z<Q£ btaWtMfrb. £b£B40 1©?S$ 
(4, 0>J;t(*\ •7.0 0r-8 0-0..nmgSt$*b4, -t b 

95401 ©»ffi±k:»ril**b*:T«**il.l 1 a KSHt 
t5^*36L l ; .i ^Y^A-SWU a,' ^^fc^lS] 

fc]xtt"t"2> J; &M4 p l ©ffiflffifcTv- A*Srotts.. 

t £<0. :«BHC|&gB4.0 •l,©fljffifc*J»t5^— '*f*> ffiSffi 

©£ 5ic«j&-r*i.(i\ I2!6 »?:^bfc:i:5fc\ JhflHfctit- 

©E*»fc(a^4-o i <D%m±\^h^TW&%mi 1 ate 

fflfliSftBSl -l:a «fc <0 i . #»:3tL 1 i..*t/.->f±^*b»^iEH 

[ 0 0-8 5 ] .«K fc±«aE3fe«t©tt*>bia»4 • 

O.X^m±<OfFta&tM 1 1 a tI5^t±, TFT 

Tl/-i'iS l O.I<Dftiil^L^ > MxJ£.2 O&sfeWi 
3 0flE(t«V^-Cl\S-.BPt>*:H-6 tztfM^Xv fc« 0 fctf'. . 
Si»A^»^fciii)3tL.l i f±;. T«S*J8I;1' 1 a fc£,s 

■SKHK-tot, ^Y*/i^Wfcl--.a:' i if* 

[o 0-8 6 ] tox-X.. • El 5 \z&mi&Mi&X' ■ 

ti. Mm^tm^ ia» 4- oa-©«.t)!±*s u.^s ctf 

■. «tfW«C; ■••S:«±flHiE*Bto««^*»»K: «t 19 ^BS-r 

•«ffliwrtK:{BEjt*«-^^>i<«*i'tt ' 4i#i*&®: 

a ■ . fcaasfra-BiiBttas* a*» m !^3£«f*A*bte 
ttfe-^aw .7 n jbui*- l xtate-r r. ©■< 
too 8-7<h&L±mi vftMtimtetmms ^ bfc 

. 5^-^ *-8ia^jfe**3la--Kl!JB.*o,fc«*J£»JJE*S* 
5©£\ TFT7WSS1 OtiJ&l'O c vS:'185wt 



10 



'20 



so: 



40 



©iI©g:i5:CMP (Chemical Mechanical Polishin 

g) ^mmxwmir^z.iiiz_x*), ^viitssoGtsp 

in On Glass)-SrfflV^-C¥fe»wJ»J*-f5w.ik:J:5, £8 

[0 0 8 8] ffi f £jg|54,p 1©#^E»-J:«?, ®*S®9 
a ©.T*BBfc«JI 3'JJIHJ*&l*IS!4-3 ©SfcpSjtE 
C5o fi»4,p'ltt, *$iS3.a&Otf 

— £816 a ©£.£M4 : ^LT^5©;T?, . r© ^ 5 

it* 5. £ t j* T* #. , \Z.W& 

^I6 a jwftp "Ciaifil^ 1 6 * 7 fcf:X ?1rthli. }Kf B © 

Bai^^^*sfe ; D5^**lS^M-n!i«rtteihJf)5 ± 

[ 0 0:8 9 ] W.^Sl-tmW h-tzMMMXl*. -B*^^ 
•yf-V^fflT.F T,3 0 f* v b< J (4ia 3 IC^.bfcJ; 5 

KsL.DjD.«Bit*r»fo#» bRmm 

t/V775^ Vl©T F T Tfc o Tt><t fc^HJfi 
^®T(4. s/ ^ ^ i/ffi TF :T: 3 0 © hmm 

..{r l-<B©^0aSUfc^^/v^.-,h^iti: bfcis, 
tj©W K- 2i@yj4©y.-;Km&SrI2B bTtJ; v \ r © 

. ©g^-$6©y-t*m^feBSih^#u ■;.Xi7&<owm%i&Mi- 

■ ; [p 0 9 0 li ••'.(j|^itit»«)'*»2-;-- -**w ; ©* 2-nifc- 

r.rfc, 0.714, f2*»il:fc'lt5»10 cv'K 

Aas 4,o 1: mitf. £ ft>fc t f t t wr as. 1 o ©±b 

Sr^iTg|5^1£>c^l2l7C.fc.Si :M 7 »c:*5V>Ttt, 121 5 

,#^#.^Wb,i;^©tftBJ«^BS^.- •• i 
. [0 o:9..1i].;0 7.^^J; 5-te» JB2.HElt»JB-ef±, JB 
^rl|M^ffi©^t#/«c^-, «,i.Qc-v.-'."*s, 

•6,'a |:fSot©*| 5)^*5 <9;v 3 a tCfeoT li 

: [ o- o« 9.-2 j:t#^4n 2^mmm\z-xfii£o-jtemm s a 

■ ft}cH^S«l 9^©.PPJn«E©@tt£SiE 
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[0 0 94] mzfmMI® 3MM [o ro ol mo&MMt&k UTtt, £jg|5 4 0 1 tt, T 

rric, »#tt; m3.HJfe^<OS*«^;<D^T?, io < N t FT7 WS« roifcM$^fcf6&i^. $ 

fcs. si 8!tt*jir5iiBSi©#j«^»iiii»«>^^»E* : o»±©Tfflj«fitii in ± 9 r * 1 % 

jP, ; £ r*ttfV**«i(l l a "#5£Jc*5lt'5 AW3tS ; I Ol 0 1] (««ft#&flf - £Ub©J; 5 »c 

■^•fefc7JH-^trM93tt-©B8i*Sr^'J:-5»wUTV'» "• •*^^S«2'O©^^feafc^ffi0X'fct) ; 01 0 
S;-"^-'8-fc*V<rCf±; B6^UfcJK13^^li©ti^ - '20 121 9 ©H-H •- »fSDElt?fc5'i - " : 

i:^'©fllj*®Si^»*llI«l<D#fig^#Srff'U^ ^(omm [010 2] 19Ic*j^.t > tfttwssi o©± 

[0 0 9 5] 08U^"f J; ^3HJ£^t?tt, . --t-K)F*5'{BSfcafeff LX, M£*?J^B*£l 0 a WJ1j2S:&5£ 

i-IHiB»ti<D#fr^Ji^9v''±MX^K^^rxHdn -tsmkt vxxDmxm sa^Ri* fe'*vrv^. : ^-/w 
*.T\ 2'o_Htc:2g3t^ 2 3 '^iS'tt.fe.JxTv^,, ' ft'5 2 <bftMv>ffl$,\z. \t< y t — 9Hk* a K®&fg-i§-$r@? 

3 f±, ¥I«)l;ItTF T 3 0 <D'J>& < i: £^ 5 > ^"eft^tS 1 1 lit !) f-^» 6 a SriEtb 

i a ' *m?fe*w:xtex v =7<< •?mz.mj& •i^^-^jmowsbi 0 i xtmtoiaissawfii*- 1 o 
ZHx\*^» ^<Dm,(Dffij8.K^x\±^ mi frbm6K 2#tftt - ws«i oro^&fcjeoTsm bft-c** 

[0 0 9 6] ftoTlff 3 3«fcJ|g*fc i'ttttL TFT7W so £ t (S-Ji'Qi^ER'S'-c^KI^SJiSlElimiBlR 1 0 4 

aE3fc«2.'3-KJ:9+^teaS«)-5rJf*?r#5. ■ -*^3-a:fc«»$^5-jfe^*ii3i^rajHK:4e>«v> 
LX, figB4 ! 0 l v ±K»**JxfeT*MBfcilri atCfc. Ottfe'ft -jfeSKMttllfttl 0'4 H^WcltXt&t^ 
9, ifefcBl2 3©l&£&ltTT«3fcJSil v l aKS5& ' •itt*3*^fefev^ ■*"fc;-"^*J|mBH« 1 0 1 *r 

*l i Mc*jit5«»wic^-''r^HH«r'a.' icpj^-r' •• : mnft^mei o a©iafcfe v oxMffl!ifcaa^JtTt)j; 

[00 9 7] Hfc, *f[^*« 2 .0 -J:K3K3fe|t2 3 tcfclt . ' mm® l 0 a OM«fcR»t'^'fe*3tl»K»lElfe 1 0 4 

x^^5^tfc«t?)\ m^^{i©ta«±#sri»<' *^;-*nfta£«2 0iO3-r- , ^-»(o/i>4i<.it>-i«Bffc 

t>"Brtefc<C<5 : . iSP^Tv'i'roJ; 5 J-JitlfilS« 2 0± 40 ioV^Tfi, TFT7M'iSl?0 ^"Ssf|63S«2 o t©Rg 
oaE3tJW2 -3 ftOf *-L/< (*, ¥a5WKJlT»«ft 3 0 0 ■ xm^^^ilSri: 5fc»©iatt;'ro frasfHt tHX 
ai d» * v 5*3t« i 5 ■ • v>6. • * Lt, mi o ^^'-r jt. 5:tc; 0 9tC^bfc 

»c«t9-; #lf*toHQ*«r««)-5r-i:*<i > -r'©J:5ft- /V'tt 52 J; 9uT-F>T7 : WWSL 1 : 0lzm%£tiX^ 

: 'to.o'9!8]; (mmm u±mMLttmm^m\at^,-. : . ■ '[oi o.3M;;xft.7wisi.o±i:(± < rtt^ 
•aoae^ifi^i%*'«tt«fi .• .• •••:-:^.vr.- . .: '©^^iMHwaKiscniit -7feitiSi^»)iH]!S;i-0 4^^ 
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[ 0 1-0 4 ] U-tm 1 ML>m 1 0 £#J$ LTSftPJ Lfd^ . 

V& 1 0 4 £ T F T T W S« 1 0 <D±lZ®tf 5 ftt> 9 
$l;tf:£TAB (Tape Automated bonding) MtiZ-tlZ- 

m&ztitcmmm l s i »e v . tftt wr sir i o <dm 

2 0<Dgtt^A«-rSffliJS.t/TFT.T,W*«l O CO. 
tillt3tiJ 5 WWi-5ffl!U-l*#*, -^J^fi-, TN (Twisted 
Nematic) K, VA (Vertically 'Aligned) ^e— 

K, PDLC(Polymer Dispersed Liquid Crystal) 

K^cDlftfi^e— /-yUf^^'f h Y/ s — 

[0 10 5] £t±ttWLfc**»ttKl:l8tf - 

3£ea s RGBjf CD7-T h/^K#£ : LX£*M:V^*U #\ -20 
h^/K/kHifc-* R GBfe5rt?f,it)^-{# a -f y * 

, BXttK 9 a K:*H6ji-5BfJ£fB*»5-R GB© 
*9-7^A'^fc*fl5»Mli*K:v , J »l«!l*«.2 0±fc .i 
»rft LT t J: V\ r co <t 5 KUtttf ? UK ;■ 

St52 0±fc l Ki 1 faMJSirSJ; 5 Ks-r-Yi^-o so. 

cORGBfcMl^-t-^M^WIlS aTC*?^^ 
X%?-yj>\<2m*l&'i$.-fZ>^bi>-simx3bZ>o -co 

t -e;,^<DT#5rf Uffl UT / R<^ : &£te * 

[0 10 6] ~(&ttM^32EticD3!!6JfiH|§S) fclc, Ei_h' - 
WS*^ScD*Ki^fl8^o^T0 1 1 aifH 1 2 4r# 
[010 7-] 5fc1\ ^.m^^cDSWsk^iSB-CDIII^- 

«i#fcovx-cEi 1 1 <o7u. >y.*.%£i&k Lxmm-%o. vt : , 



50 

(fiP*>;, Rffl, Gffls • Bffl.©.ft#"T?** ^ JE 

RKDWt&h it^Xs w&%RfeLxm^-f z X 5 l-®^ 

[0 10 8] Ull lK*SVT^»--SaWffl*iS3S*tt» 

Ai.«m*jR 1 0 0 o. v &fcW8to3smxk 1 0 0 2 , mm 

• Ess 10 0 4 , m&mn 1 o o,v ^ o. y ^^088 1 o 

0 8tttftett9K£I&-.l< 0 1. 0 Sr«*-C«tj*.Six'Ci^. 

*^tf #Ul^).ai 1:0:0;0 livi'ROM ' (Read Only Memor 
y) < R AM (Random Access Memory) v 9t?fA 7- 9 ^ 

ifcD^*:y..,: mmt^mmvxmtt-r^ mm®& 

• -f-{cS<5v>T, Bf^7*— s< hcDpf^l^^CD*^ 
'« #S:**W*MS[h]?S 1:0 0::2 : fcUJ*i-S.;. : **«# 
MSIhIK 1 0 0 2 fi, 4}<B • fiH4SteIsl^ ->y 7*- 

$^tr*D 5 % 9 n y ^,fs-§:»^a<JV>-CA^ 

«*> 7f ^ Af« * SrJW^^J* U ^ n y 9 fi^CLK t 

=:*teWHiiajfr.Ko 0 At\ai&)*pz> v -. ■jmm&'\ 004 

tt; o--0:Sfgglbir-5^r.mjRliiBgd-.0/ 1 o(i s 

^Jd6^^*fc]W6W.«rff^*^"^.-**Wt 1 0 

T.ET7W1S 1 0 (D±tC •IEKIhISS 1 
0 0 4§r»«bT-bJ:<. r*blC*P*.T«*flMl«Haii| 
li Q -0 :2t»iKR WX. V .«•-.• ^ . 

[o lo 9; ] '-mz-m v 2'.*&mvxs ,*mMmm<D&M 

1-3. m=BTl.2-f4»- S^M*^»cDEI^Wf®|g 
[o l l o] EIi 2 : (^*=^^-C, 

mm^mw(o-mtc%m&7°vi?*?* 1 i oo»4, ± 

LfclEftlUSS 1 004A5TFT7 ISlO 

mZfitcWt&&W.i 0 d^tp?SS i e^=--^Sr3^ffl 
&|b, R-G'Bjpo^; hv^U-y 10 OR, 100G 
Xp«l 0 0 B t;L-tfflV*rDv>x'i!'> t Lti^^n 

i*3t*?8* t j 3 tfcCD 110.6 SU 1 2 ttCD 

• ^ ^.P-f y .1 l;6-8 ! lrioT, R G B <D 3 IS 

•f Zy-li Y^^-f 1 0 O R:, 10 0 GStJ 5 1 0 0 B 





-l.:2ll*^j^UT^tb^^ii.<-> 5^H^1 OJO* 
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y— vi 12 old* 7— L'-c&tt^ns. 

[0111] ±JfiUfc3Ul0K*lEK?»JxS'b- 

iiu 2] fg i'ieM0».iijitom«i;3te¥SEitJE*j»t s'f*—^ 

[0 3] 0 2WA-A' »rffiEl-Cfc5o ' : 

[ m 4vm i' mraft&*stt s flsu-hte & s T-«fiift«Bi 
[-0 e ] '.js i mi0»n)c«tit 5; ±TmytmRTimm<D 

•' [H8]-'-*3Hite»*fc - *s'lt-S; »iR|**±©a63t«tR- 

5 0 ■ •-' ■" • '" • • 

[0 9] mmmm<Dm%yt^mm^^^TF.TTu^ . 

• [8aO']a9'.©HTH'Wtfc5. 



i2 

[0ii] *3Bw©aj»a«*i6iio! 



10 



20 



30 



7^ h^^}-^5lHl^fl?^;Sr^Ufc^D y^Bffe 
£><> • . 

[012] *^!3oSttM^^S^J&^fll^-^|fc 

l :a : * -^-r^/imm ■ ' 
1 b-«»«y-A'«I* 
■1 c-«*KWHW • - ' 

i d-iSM-y-^^ f - • 

-1 e'-'-iSiSiK'WySS''' ^ 

6 a - : "r—-?Hfc • ' 

1 0 c v v -i|| ;: 'i : r' ^ ; ■ • 

l^TttlMM* ' ■ ■■ ■' 

l'6.» ,: El^».- 

2'0-vMf^Sffi' * -ft . 

3 0 --.TFT; * > . ' 
5 0 v 

7 0.- 

7 I-- 

7.5.:-:»fm#*"i "-.V.. 

8 1\ 8 3\ '.8 5'-3^ 



[01] 



. si 




lrTr3 




Sn 



-6a. 
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